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B. M. Rakishev, B. D. Bilyalov, H. K. Absalyamov, A. Alaguzova, A. S. Bilyalov
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ID «Sevkaznedray,
«Kokshe-Ar» LTD

THE PROBLEMS OF TECHNOGENIC LANDSCAPE

Abstract. Technological waste and mining products of technological re-processing (slum) ofmining enterprises
accumulated during long mining history creates extreme human impacts on the environment. To improve the man-
made landscape it is proposed to use peat and manure mixture to accelerate the soil forming processes on the surface
of a technogenic waste dumps and mining enterprises. It is recommended the creation of filtering fields instead of the
evaporation ponds at reset of mine and quarry waters at flooded mineral deposits, the creation of man-made under-
ground reservoirs for accumulation and storage of precipitation for stable capacitive fill of underground water re-
serves. A new technology of development for strongly watered deposits of solid minerals is proposed by means of
parallel trenches on the entire deposit depth, using draglines andusage of barren territories of salt lakes with turning
them into lakes with sea water, to ensure the internal year-round 95 percentage of the guaranteed flow of trans-
regional rivers by storage ofatmospheric precipitation.

Keywords: the man-made landscape, the environment, peat and manure mixture, filtering, storage of preci-
pitation.

VK 911.2

b. M. Pakuies, b. JI. buasiios, X. K. AGcansimoB, A. Asary3oBa, A. C. buisiiios

UI'H um. K. U. Carnaesa, KapII, Ml «CeBkazuenpa», TOO «Koxkiie-Ap»

O IMPOBJIEMAX TEXHOI'EHHOI'O TAHAITADTA

AHHOTanusi. VICTOpHUYECKH HAKOMMBIINECS TEXHOTEHHbIE 00pa30BaHMS TOPHOJOOBIBAIOLINX MPEANIPUATHH U
IPOAYKTBI IMPOMBIIIJIEHHOTO MEpeesa CO3Aa0T SKCTPEMAIbHYI0 TEXHOTCHHYIO HArpy3Ky Ha OKPYXKAIOIIYIO IIPH-
poxHyto cpexy. s yaydlleHUs TEXHOTEHHOrO JaHAmadTa MpeiaraeTcsi HCIoNb30BaTh TOPGOHABOZHYIO CMEChH C
LEJIbI0 YCKOPEHHS I0YBOOOPa30BaHMsI Ha IOBEPXHOCTH TEXHOI'€HHBIX OTXOJIOB M OTBAJIIOB FOPHOJOOBIBAIOLIMX MPE-
npusiTuid. Pekomenayercst cozmaHue mosieidl GUiIbTpaldi BMECTO IPYIOB-HCIIApUTENel Npu cOpoce IaxXTHBIX U
KapbCPHBIX BOJ O6BOILHCHH]JIX MGCTOpO)KJIeHI/lﬁ TTOJIE3HBIX UCKOIIA€MbIX, CO3JaHNEC TEXHOTCHHBIX IMOJA3E€MHbBIX PE3CP-
BYapoB JUIsl aKKyMYJISILIMA M MarasnHUPOBAHMS aTMOC(EPHBIX OCAIKOB Ul CTaOMIIBHOTO BOCIOJHEHHST EMKOCTHBIX
3aIacoB MECTOPO’KACHUH MOA3EMHBIX BOJX. [Ipemiaraercsi HOBask TEXHOJOTHS Pa3padOTKH CHIIBHO OOBOJHEHHBIX
MECTOPOXKICHUH TBEPIBIX MOJIIE3HBIX NCKOMAEMBIX MTapaJUIEIbHBIMU Pa3pe3HBIMU TPAHIIESIMH Ha BCIO INIyOMHY OTpa-
OGOTKHM MECTOPOXIICHHUS, C UCTIOJIL30BAHUEM JIPATIAifHOB, OCBOCHHE OE3KM3HEHHBIX TEPPUTOPHH COIEHBIX 03ED, Mpe-
BpaleHneM UX B 03€pa ¢ MOPCKOH BOOH, obeclieueHie BHYTPEHHETO KPYTIIOTOIUIHOTO 95-TH IPOLIEHTHOTO TapaH-
THUPOBAHHOTO CTOKA TPAHCPETHOHAIBHBIX PEK Mara3MHUPOBAHUEM aTMOC(HEPHBIX OCAIKOB.

KiroueBble c10Ba: TEXHOT€HHBIN JaHAIA(T, OKpYXKAIOIIas cpela, TOpGoHaBO3Has CMeCh, (pUIIbTpaLys, Mara-
3MHUPOBAHNE aTMOC(HEPHBIX OCA/IKOB.
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Hcropudeckn HakoNUWBIIMECS TEXHOTEHHBIE 00pa3oBaHHA KaK OTXOIbl TOPHOMOOBIBAIOIINX TPE.-
MPUATAN W TPOAYKTHI MPOMBIIIIEHHOTO TIepeesia CO3Aa0T dKCTPEMAIbHYI0 TEXHOTEHHYIO Harpys3ky Ha
OKpPY’KAIOIyI0 MPHUPOJHYIO Cpely, B TOM YHCIE W Ha 370POBbE UeJIOBEKa, BBI3BIBAS MacCOBBIE 3aboie-
BaHUSI KOXKH, BIXaTEILHBIX OPraHOB U JIp.

B reomopdonornyeckoM acmekTe — 3TO MOBCEMECTHO pa3BUThIe Ha Tepputopuu PecrmyOnuku Ka-
3aXCTaH MOJIOKUTENFHBIE W OTPHUIATENbHbIE (POPMBI TeXHOTeHHOTO penbeda. Ilomoxurensasie hopMbI —
3TO OJHOSPYCHBIE WJIM MHOTOSIPYCHBIE OTBJIbI BCKPBIMIHBIX MOpoA. OTpUIaTEeNbHBIE — 3TO KOTIOBHHBI
YTOJBHBIX Pa3pe30B WM OTpabOTaHHBIE Kaphephl TBEPABIX MOJE3HBIX MCKOMAEMBIX M XBOCTOXPAHUIIHINA
pyIHUKOB. Bece oHM mojiexkaT IUKBUAANNH, PEKYIbTHBAIIMA HITH JKE,II0 BO3MOXKHOCTH,TPOMBIITUIEHHOMY
OCBOEHHIO 3a CYET JTUKBHUIAIMOHHOTO (poHAa mpeanpusaTua. becxo3Hble MCTOpUYECKHE OTXOABI — MPHU
HEONpeAeIEHHOCTH MX IPAaBONPEEMCTBA — CTAHOBATCS T'OCYJApCTBEHHOHW MM KOMMYHAJIBHOH cOOCT-
BEHHOCTHIO.

B Hacrosimee Bpemsi TEXHOJOTHS NepepadOTKH M OOOTalleHUs pya HE IO3BOJSIET OCBOHUTH 3TH
OTXOZBI KaK MECTOPOKACHHS TEXHOTCHHBIX MOJE3HBIX HCKOMaeMbIX. Tak Kak 1jist pa3paboTKH TEXHOTEH-
HBIX MECTOPOKICHHUI TTOJNE3HBIX MCKOIIAEMBIX, MPEXKE BCEro, HEOOXOIUMO OLEHUTh X 3aIlachl C MOCTa-
HOBKOW WX Ha 0allaHC, COTJIACHO JEMCTBYIOIINM B HACTOSIIEE BpeMsl KOHIUIMAM K pyZaM, 3aTeM MPOou3-
BECTH 00OTalleHHe 1 U3BJICUCHHE MTOJIE3HBIX KOMIIOHEHTOB. YUHUTHIBasl TO, UTO pa3BeJaHHas MUHEPAJIbHO-
ceipbeBasi 0aza PecyOnukn Kazaxcran eme monroe BpeMsi He TIO3BOJHMT OOPaTUTh BHUMAaHUE HA PE3yIib-
TaThl TEXHOTEHE3a TMPOMBINIICHHBIX MPEANPHUATHNA ¢ MHTEPECOM KakK Ha T0JEe3HOE MCKOIaeMoe, MO3TOMY
HEOOXOJUMO B IENSAX COXpaHeHUs (ayHbl U (UIOPHI, 3[OPOBbSl YEIOBEKA, KUBOTHOI'O MHpa MOOECHo-
KOUTHCS O 3aXOPOHEHUH ITHX TEXHOT€HHBIX OTXOJIOB.

«HexuBoit» manamadT TeXHOTeHEeHe3a, 3aXBaThIBasi BCE HOBBIC M HOBBIE ILJIOIIA/IN, PACIIUPSETCS, U
MO3TOMY HEOOXOUMO TIOJIOKUTEIBHBIE H OTPHULIATeNIbHBIE POPMBI penbeda, CO3IaHHbIe YeIOBEKOM, 0KH-
BUTb M YKPacUTh BMEIIATEIbCTBOM CAMOTI'0 )K€ YeJIOBEKa.

W3BecTHO, 4TO TOYBEHHBIH MOKPOB CO3MAETCS COTHU JIET, HO eClH OeClOYBEHHYI) MOBEPXHOCTH
yInoOpuTh, TO 00pa3oBaHHE MOYBEHHOTO MOKpPOBa ycKopsercs. OmanM u3 3GGEeKTHBHBIX METOJIOB yI00-
peHUs 17151 yCKOPEHUs! I0YBO0Opa3oBaHusl SBisieTcs TOpQOHABO3HASI CMECh, KOTOpasi OOMIIBHO BKITIOYAET B
cebst MUKpOo(hIOpy (CIOPO-TBUTBIYYy JIyTOBO-OOJOTHBIX TpaB) u MHUKpodayHy. MukpodayHa, muTasch
HEOPTraHWKOH, MpeodpazyeT e€ B OpraHMYecKyl0 MaTepHi0 — TEM CaMbIM YCKOPSIET MPOIECC IMOYBO00-
pasoBaHHi. Mukpodiopa, MBITasCh MPOU3PACTH M3 TOP(HOHABO3HON CMECH, Pa3BHBAET CBOIO KOPHEBYIO
cucTeMy U B OECIIOUBEHHOM cpezie, BHEAPSETCS B He€, IIOCTENICHHO OCBanBas €€ MOBEPXHOCTb.

Jlerye Bcero oCBOWTH ONHOSIPYCHBIE OTBAJbI, IOBEPXHOCTh KOTOPBIX, PABHOMEPHO OTCHIMaB Topdo-
HABO3HOW CMECHIO, CIIEyeT Pa3pOBHATEH OYJIbI03€POM; CKIOHBI TAK)KE OTCHIATh TOP(HOHABO3HON CMECHIO
MOJIOCAaMHU — C PACCTOSIHHEM Mexay nojocamu 10—20 M, CTONKHYB CO CKJIOHOB OTCHIITAHHYIO CMECh OyIib-
J03epoM. MHOTOSIpYCHBIE OTBAJIBI CIEAYET OTCHINIATh CMECHIO TMOCIEeN0BATENLHO — spyc 3a sipycoM. Co
BpeMeHeM — Tociie 00paboTKu TOp(o-HABO3HON CMECHI0O — OTBAJIBI 3a3€JICHEI0T KaK ¢ OTKOCOB, TaK M C
MMOBEPXHOCTH SIpycoB OTBaia. OOpa3yercss OKMBIIMKA U 3a3€JICHEBITNI TEXHOTCHHBIN TOPHBIN JaHamadT,
BOCCTAHOBHUTCS KMBOTHBIA MHp. [I0BEpXHOCTH OAHOSAPYCHBIX OTBAJIOB CTAHYT MPUTOAHBI JUISl CEIbCKO-
XO3SIICTBEHHOTO MPOU3BO/ICTBA.

Ha rteppuropun Kaszaxcrana mmpoko pa3BUTHI TopgsiHble 00y0Ta M 03Epa, ¢ pa3BelaHHBIMH 3aria-
camu TOpP(QOB, MOATOTOBJICHHBIE AJs ocBoeHHs. TopdopazpaboTka — 0THO U3 HANPABICHUH SKOHOMHKH,
koTopoe B PecyOnnke Kazaxcran 10 HacTosIero BpeMeHH He pa3BUTO. B pa3BUTHIX CTpaHaX — B TAKHX,
kak Kanama, ®uansaaaus, Amepuka, Poccns — u3 TopoB mpou3BoasIT (HhapMaKoIOTHISCKYIO MTPOIYKITHIO,
pasnnyHble ynoOpeHHs, caXapHylO NMaTOKy, KOKC, JENAlOT MOACTHIKY JUId XKUBOTHBIX, KOPMAT NTHIl U
CBUHEH M UCTIONB3YIOT [Tt oToruieHust. C yu€ToM HaboIeBIIel IKOTOTHIECKON TPOOIEeMBbI — JIMKBUIAIIUN
OTXOJIOB TSDKEJION MPOMBIIIIEHHOCTH, — OHa, 0e3yCIOBHO, CTaHeT akTyanbHOW. [IpomsBomctBo TOpdO-
HABO3HOW CMECH M PAa3UYHON APYTOH MPOAYKIHH U3 TOP(OB IMOJTHIUMET 3aHATOCTH HACEIICHHS Ha Celle.

OtpunarensHble GopMbI pebeda — BeipaboTaHHBIE KOTIOBUHBI, 3eMJISTHBIE TPAHIIIEH | Ap.

B obnactax ¢gopmupoBaHHS TPYHTOBBIX BOJ], yY9aCTKaMU WHTEHCHBHOW HH(PHIBTparuu atMocdep-
HBIX OCAJIKOB B ITO/I3€MHBIE TOPU3OHTHI ABJISIOTCS JIECHbIE MACCHBBI M OKOJIKU. TakuM 00pazoM, ¢ LEeIbio
YBENUYEHHS TPUXOJHOM CTaThbU BOXHOTO OajaHca apUAHBIX TEPPUTOPUH, TEXHOTEHHBIC OTPHLATEILHbIC
¢dopMbI penbeda MOKHO MPeodpa3oBaTh B YUACTKH BOCIIONHEHHUS EMKOCTHBIX 3aIlacoB TPEIIUHHBIX
MOPOBBIX MOA3EMHBIX BoM. C IeNbpi0 MarasMmHUPOBAHHUA aTMOC(EPHBIX OCATKOB TEXHHUYECKAs PEKyJIbTH-
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Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

Ballusl OJDKHA BKJIFOYATh B Cce€0s OTCHINKY KOTJIOBHHBI WJIM TPaHIIEH TPEUIMHHO-TIOPOBBIM JPECBSHO-
me0eHICTO-TIECYaHBIM MaTepHalIOM, OHOJIOTHYECKass — HAHECEHHWEM IIOYBEHHOTO CJOS W BBICAJIKOM
KyCTapHHUKa, JINCTBEHHOTO MJIM XBOWHOTO Jeca.

[IpononeHEIH IpoduIb pekn HaclaeayeT MeXOIOKOBYIO U BHYTPHOIOKOBYIO Pa3JIOMHYIO TPEIIMHHYIO
TEKTOHHKY C paclpe/ie]IeHHeM B CPEAHEM U HI)KHEM TEUYCHUSX TPaBUIHO-TAJICYHBIX M Pa3HO3EPHHUCTHIX
otnokeHn. Takwe TUAPOTEOTIOTHYECKIE YCIOBHS TO3BOJISIOT BOCIIONHATH EMKOCTHBIC 3amachl ajuTio-
BHUAJBHBIX MECTOPOXAECHUH MOA3EMHBIX BOJ, Pa3BUTHIX B CpPEHEM M HUKHEM TEUYEHHUSAX PEK M ydacT-
BYIOIIMX B (OPMHUPOBAHHH TapaHTUPOBAHHOTO IOBEPXHOCTHOTO CTOKAa pEK, CO3JaHHEeM HCTOYHUKOB
BOCTIOJTHEHHSI MarasMHHPOBaHWEM aTMOC(EpHBIX OCAJKOB BIIOJb PAa3IOMHON TPEUIMHHON TEKTOHHUKH,
HaIpaBJIeHHON K MpoQuiIio peku. Takum 00pa3oM, B HIDKHEM U CpPeIHEM TEUEHHUAX PeK TaKKe BO3MOXKHO
(opMHpOBaHKE TapaHTHPOBAHHBIX TOBEPXHOCTHBIX CTOKOB.

BripaboTanHble KOTJIOBUHBI OTKPBITHIX pa3padOTOK B 00JacTsIX (OPMHUPOBAHHUS TPYHTOBBIX BOI
CJIeyeT HMCIIONb30BaTh ISl Mara3sMHUPOBAHHUA aTMOC(HEPHBIX OCAIKOB W CO3JAHHS TEXHOTEHHBIX BOJO-
HOCHBIX KOMIIEKCOB ¥ TOPU30HTOB, a TaKXkKe MMOI3EMHBIX BOJ 30H OTKPBITOM TPELUIMHOBATOCTH.

C yué€rom Toro, uro Kazaxcran HaxoAuTcs B apuIHOW KIMMATHYECKOH 30HE, M UCTOKH TpaHCTpa-
HUYHBIX KPYITHBIX PeK, HaXOISAIINXCS B COMPENENbHBIX CTpaHaX, MOTYT OBITh CO BPEMEHEM 3aperyiid-
poBaHBl (Mara3MHUPOBAHBI) JUISI COOCTBEHHBIX HYXI, NpoOieMa Mara3puHHpPOBaHHS aTMOC(HEPHBIX
0CaJIKOB B TIOJI3EMHBIX BOJOHOCHBIX TOPHU30HTAaX, B 3aMKHYTHIX €CTECTBEHHBIX W TEXHOTEHHBIX KOT-
JIOBHHAX W CO3JaHHWE BOJOHOCHBIX KOMIUIEKCOB W TOPHU30HTOB B TEXHOTEHHBIX KOTJIOBHHAX SBISETCS
aKTyanbHOW W 3()()EeKTUBHON ambTepHATHBON PETYIMPOBAHUIO CTOKA peK. TEeXHOTCHHbIE OTPHIATEIbHEIC
(bopmel penbeda cTaHyT 3PPEKTUBHBIMHU MOI3EMHBIMH PE3epByapaMu.

Takum 00pa3oMm, OJHUM W3 METOIOB TEXHOTEHHOW PEKYJIbTUBAIMM TOPHBIX TPEINPUATHH — 3TO
CO3/1aHNEe TEXHOTEHHBIX MOI3EMHBIX pe3epByapoB. Co3maHHE TEXHOTEHHBIX MOA3EMHBIX pPE3epBYyapoB
JIOJDKHO CTaTh OJHUM W3 HalpaBIeHUH NPUKIAAHON TUAporeosorud. MeToauKy M TEXHOJIOTHIO Mara-
3UHHPOBAHUS aTMOC(EPHBIX OCANKOB CIEIyeT pa3padoTaTh CIENUATBHBIMH HCCICIOBAHUSIMH C TIPH-
MEHEHHEeM METOJI0OB HAaTypHOTO W MAaTeMaTHYeCKOrO0 MOJEIHPOBAHHA.JTa paboTa — B MporpaMMme Jaes-
TETBHOCTH HOBOTO MOKOJIEHHS T'HIPOT€0I0TOB.

Opnolt u3 mpobiem pa3pabOTKH psfa MECTOPOKACHUN IIEHHBIX MOJIE3HBIX MCKOIAEMBIX SBIISIETCS
obBomuénHOCTh. Tak, Hanmpumep, B CeBepHoMm KazaxcTtane m3-3a 00BOTHEHHOCTH YKOHOMHYCCKH HEllene-
cooOpa3Ha TPaJUIMOHHBIMH METOJaMHU pa3paboTKa MECTOPOXKICHUH IBETHBIX MPaMOpOB, TTIAyKOHHT-
¢dochoputoBsix nieckoB. Ho mpu 3ToM, — eciy MOJOWTH K BOJE TaKKe KaK K IMOJIE3HOMY MCKOIIAeMOMY H
HaliTH eMy IpakTHYeCKOoe MPHUMEHEHHE, SKOHOMUYECKas Ieleco00pa3HOCTh OCBOCHHS TaKUX OOBEKTOB
BO3ZHHMKHET camo coOoi. Hampumep, KamaHTy3cKoe MECTOPOKIACHUE MPHOPEIKHO-MOPCKHX TIIAYKOHUTO-
BBIX TIECKOB PA3BHTO HA ILIOMANH Gonee yeM 98 kM’; B HMX 3aKJIOUCHBI BOJbI JPEBHETO JOIEHOBOIO
Mopsi. [Tone3nas momHOCTE TIeCKOB cocTaBisieT 4—6 M. ['myOuna 3aneranus — ot 6 1o 30 u Goyee METPOB.
Ipu moNMHO#N 0TPaboTKEe TOro 0OBEKTa 00Pa3yeTcs «MOPCKOE 03epo» ILIOMAAbI0 98 KM’ ¢ MOpPCKOI
BOJIOM, MeCUaHbIMHU OeperaMu ¥ MOPCKHM KJIIMMaroM. [Ipyu TpaJuIMOHHBIX METoJax pa3pabdoTKH Ha 3TOM
MECTOPOKACHUH HEOOXOAMMO MPOHM3BOAMTH BOAOOTIMB, YTO MPH HHU3KOW CTOMMOCTH TJIayKOHHTOBOM
Pyl SKOHOMHUYECKH HEIeIecO00pa3Ho M MPAKTHYECKH HEBO3MOXKHO, TaK KaK BOJONPHUTOK OYEHB BBI-
cokuid. TexHomorust 1oObIYM TaKUX MECKOB JOJDKHA OBITH 0€3 BOJOOTIHMBA — NapaJUIeIbHBIMH TPaHIIEIMH
C 3aJHMM OTCTYIIOM JparjiaiiHa mo cyxoi TpaHiuee. Jlparnaiin ¢ rayOuHON uepnanus 22 M, paanycoM
yepraHus 42,5 M o0ecnieunT J0OBITy TIECKOB C CYXOH paboueil mIomaaKy paboyero yCcTyrma Ha BCIO MOIII-
HOCTP IIECKOB, @ TaK)K€ BBIPAOOTKY BCKPHIIIHBIX TOPOJ M MPOJAYKTUBHOW TOJIIM W M3 MEXKTPAHIIEHHON
moJiockl. Takum 00pa3oM, BEIpaOOTaHHOE MPOCTPAHCTBO 3aIMOJHUTCS MOPCKOU BOOH. bopTa UCKyccTBeH-
HOTO 03epa MO>KHO BBITIOJIOKUTH M 3aCHINIAaTh IMECKOM, MOJYYEHHBIM ITOCIe 00OTalleHus TIayKOHUTOBOM
pynael. B o3epe ¢ MOpckoil BoAoW MOXKHO OyAeT pa3BecTH MOPCKyIo (ayHy u (HiIopy B KOMMEPUIECKUX
HEJSX U OPraHn30BaTh 30HY OTHAbIXa. Bosia 2011eHOBOro Mopsi HackIlieHa HOJIOM U OPOMOM.

B npubpesxHo#t 30He pa3BUTHsI APEBHETO S0LEHOBOTO MOPS H300MIYIOT HErMTyOOKHE COJSTHBIE 03epa
¢ iockuM gHoM (Teke — 265 KMZ, Cenetsl-Tenrus — 777 KMZ, CacpIkkonb — 741 I(Mz, Keneikak — 188 I(Mz,
Kanaynel — 144 km®, Kanu6ek — 110 km”, Kumum-Kapaoii — 102 km”), KOTOpble 3aHUMAIOT OOIIMpHBIE (e3-
JKU3HEHHBIE TeppuTopud. CylIecTBOBAaHUIO 3TUX 03€p CIOCOOCTBYET 3HAUMTENBHBIN MbE30METPUUCCKHUIM
HATIOp COJIEHBIX U COJIOHOBATHIX MOJ[3EMHBIX BOJI BOJIOHOCHOTO TOPU30HTA JIFOJUTMHBOPCKOW CBUTHI DOIIEHA
4yepe3 «OKHa (hMIbTpaIi» B BOJOYHOPHBIX MTOPOAAX, MO JHUIIEM KOTJIOBHH CONEHBIX 03Ep. B pesynb-
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TaTe 3TU 03€épa UMEIOT MOCTOSIHHOE MOA3EMHOE MHUTaHUE, HO MPH 3TOM PAacXOJHas CTaThsl Ha MCHApEeHUE
MpeBbITIaeT NpUXoAHyH0. [loaTOMy B O€eperoBoii 30He ITHX 03ep MPOUCXOTUT OCAKICHUE O3EPHBIX COJIEH.

IIpu pa3zpaboTke rinaykoHUT-(HOCPOPUTOBBIX IIECKOB, B IPUOPEHKHON 30HE CONSIHBIX 03P MPOU3OUIET
WHTEHCHBHBIM BOJONPHUTOK MOA3EMHBIX BOJ M3 BOJOHOCHOTO TOPHU30HTA JIFOJIMHBOPCKON CBUTHI J0LICHA.
ITo Mepe pa3BuTHS Kapbepa 1O JA00bIYe MECKOB, BEPTUKAIBHBIA Mhe30METPHUSCKUN HAMOp MO JHHUIIEM
COJISTHBIX 03€p CHU3WTCS B pe3yJIbTaTe pa3joXeHHs e€ Ha JBE BEKTOPHBIE COCTaBISIONINE: BEPTHKAIb-
HYI0 — IT'b€30METPUYECKHI Hamop, U TOPU3OHTAIBHYIO — BOJONPHUTOK B Kapwep. [Ipu yBenudeHuu mio-
a1 Kapbepa TOPU30HTAIBHAS COCTABIISAIONIAs BEKTOPHOH CHIIBI CPABHSIETCS C BEPTUKAIBHOU: B Pe3yib-
TaTe MPeKpaTUTCS MUTaHUe 03€P, M OHU BHICOXHYT. B OeperoBoiif 30He oCTaHETCsl KOpKa COJHM HEOOIBIION
MOII[HOCTH, KOTOpas HE MMeeT IMPOMBIIUICHHOTO 3HadeHHus. JIMKBUIMPOBAB COJSHYIO KOPKY, MOXHO
OCBaMBaTh TEPPUTOPUIO COJITHBIX 03€Ep.

UenoBeuecTBO B OyIQyIIeM MPOTHO3UPYET OCBOCHHE OKEAHWUYECKUX TIIyOWH, MiIaHeT Bpoae Mapca u
IIp., HO TIpEXKIe YeM OCBOHTH HX, CIelyeT oOpaTHTh BHHMaHHE Ha 0e3)KM3HEHHbIE TEPPUTOPUH PAIOM C
HaMH, KOTOpBIE JIeT4e OCBOUTH. [Imomanb CONAHBIX O3€p TOJIBKO JHUIIb B JBYX aJAMHUHUCTPATHBHBIX
paifonax AKMOJHHCKOI 06/acTH cocTaBiseT Gonee 2327 kv,

B pe3ymbrare moa3eMHOW W OTKPHITOW pa3paOdOTKH MECTOPOKICHUH IMOJIC3HBIX MCKOMAEMBIX COTHH
MUJUJTHOHOB KyOOMETpPOB MOJA3EMHOM BOJBI MCKIIOYAIOTCS M3 MpPOIecca €CTECTBEHHOIO BOAOOOMEHa M
cOpachIBalOTCA B MPY/BI-UCTIAPUTEINHN, TIPH 3TOM YBEIMYMBACTCS PACXOJHAsl CTaThs BOJHOTO OalaHCca U
TEM CaMbIM cO3a€Tcs KoJoccallbHas HAarpy3Ka Ha IMPUPOIHYIO CPEdy: MEIEIOT PeKH, OCYIIaroTCs 03epa,
HapyIaeTcsi BOJHO-COJICBOW OallaHC Kak B MOJ3EMHON TakK M B IMOBEPXHOCTHOW cpexne. B aTom cBere, B
MPUKIaTHOH THUAPOTCOJIOTHH W THAPOJIOTHHM Ha3peia HeOoOXOIUMOCTh BHOBb pPacCMOTPETh 3aKOHOMA-
TEJbHBIE aKThI, PETJIAMEHTHPYIOIINE COPOC CTOYHBIX U PYAHUYHBIX BOJ B €CTECTBEHHBIE BOJOEMEI (03€pa,
peKH), CO3[MaHHe TOJeH (QUIbTpaluud (BMECTO MPYJIOB-UCHApUTENICH) I HAKOIUICHUS CTOYHBIX U
PYIHUYHBIX BOJ 3a IpelelaMy pajuyca JEIPEeCCHOHHON BOPOHKM — C LENbI0 YBEJIWYEHUS MPUXOTHON
cTaThu 0ajaHca ¥ UCIOIh30BAHNE PYIHUYHBIX BOJ JUIA XO3HCTBEHHOTO M IMUTHEBOTO BOAOCHAOXKEHMUS, a
TakkKe sl OaTbHEOJOTHIECKOTO JICUSHHSI: TIPHU BOJOOTIIMBE M3BJICKAIOTCS TOJA3EMHBIE BOABI C BHICOKUM
coJiep)kKaHUEeM [IEHHBIX MUKPOKOMIIOHEHTOB B BOJIe: 10/1a, OpOMa, MBIIIbSIKA, THIPOKapOOHATOB, KDEMHHE-
BOH KHCIIOTHI U Ap. DTH BOABI 00JIAAAa0T BEICOKMMU JIeYeOHBIMH CBOMCTBAMU TpU 3a00JI€BAHUAX KPOBH,
KOXXH, CepAla, HEPBHOW CHUCTEMBl W MOTYT HCIIONB30BaThCS KaK Ui BHYTPEHHETO, TaK W BHEIIHETO
MOTpeOIeHMUS.

TakoBel BKpaTIlé OCHOBHBIC MPOOJIEMBI KOMIUIEKCHBIX HMCCICAOBAaHHN THAPOTEOJIOTHH OCHOBHBIX
TOPHOPYIHBIX paiioHOB PK, opranmsamum KOTOpBIX B CBOE BpeMs OYEHb OOIBIIOE BHUMAaHHUE YIEISI
akanemuk Kanpim MmanTtaeBny Catnaes.

b. M. Pakumes, b. /I. buasuios, X. K. A6cansimoB, A. Anary3osa, A. C. buasuion
CarnaeB atsiguarsl [ U, «ConrycTik Ka3kepKolHaybl» eHipapaiblk nenapraMenTi, «Kekme-Apy JXKILIC
KEP BEJEPAIH TEXHOI'EHAI MOCLJIEPI TYPAJIbBI

AnHoTtanusi. Tapuxu 3aMaHHaH KaJbINTAaChINl KeJle JKaTKaH Tay-KeH ©HAIpiCTepeHIH TEeXHOTEHMIK KYPbUIbIM-
Jlapsl MEH eHIIpiC eHIMAEepiHiH OejicTepi KopluaraH opTara aiipblKIa TEXHOTEHMIK calMarblH Kepcereai. TexHo-
TeHIIK JaHImAaPTTI XKaKCapTy >KOHE TOMBIPAKTHIH TEXHOTCHIIK KAIIBIKTApIbIH YCTiHAE, 9pi Tay-KeH OHIIpPiCiHIH
JKaFachIHAA TY3UTyl YIIHIIBIMTE3eK KOHIH KONIaHy YChIHbUIaapl. COHBIMEH KaTap, CYIbl JIBIKCHIFAH Ke3JIe Iaxraiap
MeH cy 0acKaHKEH OpBIHAAphl KOMIAHBUIATHIH Oynama OereTTepIiH OpHBIHA CY3y alKaObIH XKacay, XKepacThl Cyia-
PBIHBIH KeleMIl KONManapblH TYpakThl TYpPAE TONTHIPBIN, aTMOC(EpanblK KaybIH-IIAIBIHABI LIOFBIPIaHIBIPHII
KoMMasay YIIIH TEXHOTCHJIK >KepacThl CyJNapbIHbIH KOWMaJapblH XkKacay YChIHBUIAABL.KATThl CynaHbI KETKEH Mai-
Jlaibl Ka30anapblHbIH KeH OPbIHIAPBIHBIH TEPEeH KaCAJIbIHYBIH Iapajuleibil TYP/e TUIHIeH TpaHLIesIapIblH oHJle-
JIyiH KOHE JparjaiHaapabl KOJIIaHAThIH, TY3/bI KOJISP/IiH eMipCi3 aJKanTapblH Urepill, OJapabl TeHIi3 Cy KeJIepine
aliHanBIpy, aTMoc(epIliK KaybIH-IIAIIBIHABL KoMManapapiH 95 maibI3AbIK KeniigeMeci 6ap TpaHcaliMaKThIK ©3¢H-
JIepAiH 1IIKi aFbICBHIHBIH JKbIJT OOMBI KAMTaMachl3 €TETiH j)KaHa TEXHOJIOTHS YChIHBUIAIbI.

Tyiiin ce3mep: TexHorennai xep Oenepi, KopIiaraH opTa, TOPPKOHAI KOcHa, aTMOC(epi >KayblH-IIallbIH/bI
KolMasay.
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